Powder-x-ray-diffraction measurements on siloxene and calculations of the diffraction patterns for the three commonly proposed structures of siloxene (Si6H603) clearly show that only a structure with silicon layers is ever observed. The formation of siloxene from CaSi& is topotactic, with the Si layers remaining intact and with no oxygen insertion into these layers. Siloxene prepared at 0 C has very little oxygen incorporated into the interlayer gaps, and can be described as hydrogen terminated silicon layers (Si6H6), which we call layered polysilane. Layered polysilane can be purified by reaction with aqueous HF and is pyrophoric on contact with air. In some sense, layered polysilane can be considered the silicon equivalent of graphite.
INTRODUCTION
The efficient visible luminescence observed in porous Si has been attributed by different researchers to two effects.
One explanation is the presence of nanometer-scale Si structures in porous Si, in which quantum-size effects occur. ' The other explanation involves the presence of chemical species such as siloxene on the surface of the porous Si particles.
The luminescence is then attributed to the siloxene. In order to understand the luminescence of siloxene, it is a prerequisite to understand the atomic structure of this compound. However, there are three commonly proposed structures for siloxene, with little structural evidence for two of them.
Recently Deak et al. showed how the visible luminescence of siloxene could be explained by "chemical quantum confinement" of Si by oxygen in two of the three proposed structures of siloxene (see Fig. 1 ). In these two structures, shown in 1(b) and 1(c), oxygen atoms are incorporated within the silicon sheets. However, these two structures have never been confirmed by a diffraction experiment. Here, we present, to our knowledge, the first diffraction data and calculated diffraction profiles for siloxene samples prepared in several ways. Only one basic structure type is ever observed [that shown in Fig.   1 Details of the DCM monochromator have been described elsewhere. ' The energy resolution at the Si K edge is about 0.9 eV. Total electron yield" was employed to record the spectrum.
RESULTS AND DISCUSSION
Figure 2(a) shows measured x-ray diffraction data for the siloxene sample made at 80 C. This material had ir absorbance in agreement with literature data for "asprepared siloxene" (e.g. , as in Fig neutral atom scattering factors for oxygen and Si (Ref. This assumption is needed to model the shape of the (100) peak near 27, which is a characteristic "twodimensional" peak. ' The number of layers stacked and a fluctuation of the layer spacing to mimic strain are included as parameters in the calculation to fit the width of the (001) peak near 14.2. The major region of disagreement between the data and the calculation in Fig. 2 Apart from the crystalline silicon, which is an impurity in our CaSiz, the calculations match the data very well provided that the scattering from a glassy phase and a constant background are included. The contributions to the calculated curve from the glassy phase and from the crystalline silicon are shown also in Fig. 4 calculation for the exposed siloxene is identical to that of the 80'C material from which it was made except that the relative intensity of the glassy phase peaks have been increased. This is evidence for the slow oxidation of the material directly to the glassy a-SiOz phase when exposed to light and air. The calculation for the material made in ice was made by removing the oxygen atoms from the structure and reducing the amount of glassy phase relative to Fig. 5(b) . The oxygen atoms interfere destructively with the Si atoms at the (001) peak, so removing them is the best way to increase this peak intensity to match experiment. The good agreement with the data strongly suggests the existence of Si6H6 layers, which we call lay- The layer spacing of layered polysilane differs from that of siloxene. To fit the data in Fig. 5(a) , c=5.50 A was used, while to fit the data in Fig. 5(b) , c= 5.90 A was used. This change is caused by a shift of the (001) peak to larger angle in Fig. 5(a) compared to Fig. 5(b) . The presence of the oxygen in the interlayer van der Waals gaps causes this expansion. The good fit in Fig. 4 To further test for the existence of layered polysilane, we measured the Si K-edge absorption of siloxene prepared at 80 C, and of siloxene prepared at O'C followed by HF rinsing and vacuum drying. The latter sample was transferred to the ultrahigh-vacuum (UHV) chamber using an argon-filled glove bag, as it is pyrophoric in air. All samples were measured at the same resolution. Figure 6 shows the spectra for crystalline Si (Nujol) for the measurement to avoid air exposure since the material is pyrophorric in air. This is taken as further evidence that the material is layered polysilane. Figure 7 shows the x-ray diffraction pattern of the the interlayer gaps, the (001) peak is rapidly suppressed and such calculations cannot match the data.
The (001) peak of the layered polysilane (Fig. 7) is sharper than the (001) peak of the sample at O'C which was not HF treated [ Fig. 5(a) 
CONCLUSION
To summarize, we have found that siloxene "as prepared" is only found in the layered-silicon structure shown in Fig. 1(a) . There is no diffraction evidence for oxygen incorporation within the silicon layers as hypothesized in some earlier works [e.g., as in Figs. 1(b) 
